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ABSTRACT 

Vertebrate populations were surveyed in the vicinity of the 
Nifty Copper Mine in the Great Sandy Desert from 1994— 
1997. A total of 56 reptile, 5 frog, 24 mammal and 91 bird 
species were recorded, including several species of 
conservation significance such as the Bilby, Mulgara, 
Northern Marsupial Mole, Ghost Bat and Grey Falcon. Frogs, 
particularly Notaden nichollsi, were very abundant and did 
not exhibit higher levels of skeletal abnormalities in the 
vicinity of the mine compared to remote sites. Fauna 
recolonisation of rehabilitating waste dumps was rapid, 
particularly for Mus rnusculus, Smithopsis youngsoni, Varanus 
brevicauda and Ctenotus quatcuordecimlineatus. Several 
waterfowl species and Zebra Finches, Magpie-larks, White- 
backed Swallows, Fairy Martins, Diamond Doves and 
Budgerigars benefited from permanent water associated with 
the mine. Control of feral animal populations and improved 
fire management are highlighted as being important for 
maintaining the exceptional biodiversity of the Nifty area. 

INTRODUCTION 
Nifty Copper Operations (NCO) 
(121°35'E and 21°40'S) is an open 
cut copper mine with acid heap- 
leach pads and electrowinning 

processing plant approximately 
70km west of Telfer in Western 
Australia. (Fig. 1). The Nifty mine 
is situated amongst dunefields 
near the south-western margin of 
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Figure 1. Location of Nifty 

the Great Sandy Desert. The sand- 
dunes are generally oriented from 
south-east to north-west and 
reach heights of 18m above the 
adjacent sandy or clay swales. The 
principal vegetation in the swales 
is Triodia basedowii which is 
replaced by Plectrachne schinzii on 
dunes and deep sand. Several 

Eucalyptus, Acacia and Grcvillea 

species form a sparse overstory in 
some areas and Melaleuca, 
Thryptomene maissoneuvei, Calytrix 

carinata, Acacia ancistrocarpa and 
A. translucens form localised dense 
shrub cover (Hart, Simpson and 
Associates 1992). Drainage is 
largely endoreic, with water 
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collecting in low-lying regions 
vegetated largely by Melalueca 

glomerata and Eucalyptus coolabah. 

The Nifty mine is located in one 
of the hottest regions of Australia 
with daily maximum shade 
temperatures consistently ex¬ 
ceeding 40°C and occasionally 
reaching 50°C at the mine 
meteorological station during the 
summer months. The average 
annual rainfall of 315mm, 
originates primarily from cyclonic 
rain depressions occurring from 
December to March. The rainfall is 
extremely variable with single 
rainfall events sometimes 
exceeding the annual average. 

The mine is managed on a fly in/ 
fly out basis with the entire 
workforce of approximately 100 
housed in camp accommodation. 
No pets are allowed and feral cats 
and foxes are discouraged by 
diligent environmental hygiene 
and daily burial of rubbish in the 
mine waste-rock dumps. With the 
exception of the open pit, leach 
pads and processing plant which 
together occupy approximately 
70ha, these overburden and 
waste-rock dumps are the 
principal environmental disturb¬ 
ance on site. Waste-rock dumps 
are modelled to blend with and 
resemble local landforms and the 
walls are battered off to a slope of 
20° Revegetation of these dumps 
proceeds rapidly following 
spreading of topsoil. Triodia 

basedowii is the principal early 
coloniser and is gradually re¬ 
placed by a succession of Acacias, 
Grevilleas and other shrubs. Areas 
rehabilitated in November 1993 
already had a vegetation cover 
and species diversity exceeding 

that of neighbouring control sites 
by June 1995 (Nifty Copper 
Operations 1995). 

A series of fauna surveys were 
conducted at Nifty in order to: 
identify any rare or regionally 
significant vertebrates or habitats; 
determine any impacts of the 
development on local species; and 
assess the response of the 
vertebrate fauna populations to 
waste-rock dump rehabilitation 
(Read 1994, Read and Moseby 1995, 
Read and Niejalke 1996). 

METHODS 

Small terrestrial reptiles, 
amphibians and mammals were 
surveyed at nine monitoring sites 
in the vicinity of NCO in April 
1994, October 1995, and March 
and November 1996. The habitat 
type and landuse of the trap sites 
are presented in Table 1. Four 
pitfall and a minimum of 10 small 
Elliott traps were set at each site 
for 5 consecutive nights on each 
survey. Twenty litre buckets 
spaced at 8m intervals and linked 
by flymesh drift fence served as 
pit traps. Large Elliott traps were 
set at most sites and at 
opportunistic locations to survey 
for medium-sized mammals 
during the October 1995 survey. 
Active searches for tracks, scats or 
burrows were conducted at all 
sites. Spotlight searching was 
carried out by vehicle on 
established tracks throughout the 
region for 1.5 to 3 hours on at least 
three nights each survey and by 
foot at sites where signs of Bilbies 
were evident. Four sites, with four 
pits and ten small Elliott traps, on 
rehabilitating waste dumps were 
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surveyed contemporaneously 
with the aforementioned sites on 
the latter two surveys. 

In addition to pitfall trap capture, 
frogs were collected oppor¬ 
tunistically at night following 
rain and carefully checked for 
departures from bilateral 
symmetry which could indicate 
skeletal abnormalities. Frogs were 
returned to their capture location 
at the conclusion of each 
sampling session to avoid re¬ 
sampling the same individuals. 

Three mist-nets were set to catch 
bats around the sewer ponds and 
adjacent sand dunes on the nights 
of 11 and 12 October, 1995 and an 
Anabat ultrasonic bat detector 
was operated at two sites for three 
nights on the two later field trips. 
Identification of several bat 
species through sonographs alone 
was tentative due to the 
geographic and individual 
variability in calls of some species 
(T. Reardon pers. comm.). 

Quantitative bird counts were 
conducted at six sites for one 
hour during a morning and 
afternoon on each of the last 
three surveys. Opportunistic 
sightings or collections of species 
by mine staff since the 1994 
survey were verified and added to 
the data base. A trapping session 
in March 1997, conducted by 
CALM personnel, used some of 
the established monitoring sites 
and established additional sites. 
Data from this survey have been 
in-cluded as opportunistic 
records, to maintain the con¬ 
sistency of the systematically 
collected site specific data. 
Voucher specimens of all species 
not previously verified, with the 

exception of endangered taxa, 
were lodged with the Western 
Australian Museum. 

Field work was conducted under 
CALM licence nos. SF001227, 
SF001666, SF002001 and SF002002. 

RESULTS 

Reptiles 

A total of 57 reptile species have 
been recorded from the Nifty 
region (Table 2). In addition, a 
ridge-tailed monitor differing 
from adult Varanus acanthurus by 
its small size and simple dots 
rather than ocelli on the dorsal 
surface was collected, which 
probably represents an un¬ 
described species (K. Aplin pers. 
comm.). The whip snake collected 
is similar to Demansia rufescens 
except that it has a nuchal bar 
and hence probably represents 
one of the undescribed species in 
this genus (L. Smith pers. comm.). 
One Flat-shelled Turtle (Chelodina 
steindachneri) was collected from a 
road near the minesite and lodged 
with Western Australian 
Museum. Since this species is 
dependent on aquatic habitats it 
is most likely that this record 
represents an individual which 
was transported to the site, rather 
than an individual straying from 
the Oakover River, approximately 
40km away. However, C. 
steindachneri is remarkably re¬ 
sistant to desiccation and indi¬ 
viduals are often found in 
isolated waterholes which dry for 
up to 12 months (Cann 1978). 
Therefore, there is a slight chance 
that the individual recorded from 
Nifty was a naturally nomadic 
individual. 
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Reptile species richness was 
highest at the swale site 3B, 
whereas capture rates were 
highest at the sand dune sites 3A 
and 4A where subterranean 
species of Lerista and 
Eremiascincus fasciolatus were 
abundant (Table 1). Lerista bipes 
was the most common reptile 
captured and did not appear to 
favour a specific habitat type 
although it was not recorded at 
the recently burnt 4B site in the 
1994 survey. Ctenophorus isolepis 
and Eremiascincus fasciolatus were 
also common and widespread, 
with the latter species more 
common on the dunes. Several 
species, namely Ctenotus leae, C. 
brooksii, Lerista ips, L. xanthura, 

Notoscincus ornatus, Simoselaps 
anomalus and Ramphotyphlops 

endoterus were predominantly 
recorded at dune sites. By 
contrast, Diplodactylus 
conspicillatus, Ctenotus grandis and 
C. piankai were largely restricted 
to swale habitats. Gehyra pilbara 

and Varanus acanthurus were 
usually recorded at sites with 
termite mounds whilst Nephrurus 
spp., Ctenous quattuordecimlineatus 

and Varanus brevicauda were 
trapped most frequently on 
rehabilitation sites. 

Mammals 

Twenty-one native and three 
introduced species of mammal 
have been recorded in the Nifty 
region (Table 2). This figure may 
increase further if more detailed 
analyses of bat sonographs can 
distinguish between different 
Nyctophilus species. In addition, 
kangaroo tracks have been 
recorded at several sites which 

could be attributed to Red 
Kangaroos (Macropus rufus) in 
open country or Euros (M. 
robustus) near rocky outcrops or 
ranges. The diversity of carnivor¬ 
ous marsupials is particularly 
striking with six sympatric genera 
of dasyurids recorded. The most 
conservation significant species 
recorded, the Bilby (Macrotis 

lagotis), Mulgara (Dasycercus sp.) 
and Northern Marsupial Mole 
(blotoryctes caurinus), are all rare 
and threatened nationally 
(Maxwell et al 1996). The mole is a 
recently described species, known 
only from 6 localities in the 
Gibson and Great Sandy Deserts, 
and the Mulgara may represent an 
undescribed species (Maxwell et al. 

1996). The Ghost Bat is also 
considered to be vulnerable 
(Richards and Hall 1996). 

Pseudomys hermannsburgensis, the 
most common mammal in the 
Nifty region was widespread 
through all habitats surveyed, 
whereas the other common 
rodent, the Spinifex Hopping 
Mouse (Notomys alexis) favoured 
dune sites. Capture rates for 
Notomys alexis may not accurately 
reflect true population density as 
Notomys are rarely caught in 
shallow pitfalls and Elliott trap 
captures may depend on food 
availability. The Wongai Ningaui 
(Ningaui ridei) was recorded most 
frequently at Plectrachne domin¬ 
ated sites, which are favoured by 
this species elsewhere (McKenzie 
and Youngson 1983). By contrast, 
another common small dasyurid, 
the Lesser Hairy-footed Dunnart 
(Sminthopsis youngsoni), was more 
common on the swales. Both 
the Fat-tailed Antechinus 
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(Pseudantechinus macdonnellensis) 
and the Common Planigale 
(Planigale maculata) were observed 
entering holes in termite mounds 
which are likely to be important 
habitat components, especially 
for P. macdori7\ellensis (McKenzie 
and Youngson 1983). 

Although their tracks and 
droppings were recorded at most 
sites, camels were rarely seen and 
their impact on the local 
environment was apparently 
minimal since little evidence of 
browsing or overgrazing was 
noticed. Cat and fox densities 
were generally low. Despite 5-10 
hours spotlighting on each trip 
the only feral predator observed 
was a cat 20 km from Nifty on the 
Woodie Woodie road. However, 
cat, fox and dingo tracks were 
recorded at several monitoring 
sites (Table 2) and frequency of 
recording signs of foxes and cats 
increased during the survey 
period. Signs of foxes and cats 
were also recorded respectively 
from 7 and 4 of 15 predator 
transects in the Nifty region in 
November 1996 (Paltridge 1997). 
These observations concur with 
those of Algar and Sinagra (1997) 
that feral predator numbers had 
increased following recent heavy 
rains. The remains of Bilby, Desert 
Banded Snake, Spinifex Hopping 
Mouse, House Mouse, goanna and 
dragon have been recorded from 
cat stomach contents or faeces 
collected from Nifty whereas 
local foxes have been recorded 
preying upon Spinifex Hopping 
Mouse, Blue-tongue Lizard and 
invertebrates (Paltridge 1997, 
Algar and Sinagra 1995,1997) 

Bilby tracks, scratchings, scats and 

holes were most common in run- 
on areas in swales, predominantly 
vegetated with Triodia and 
Melaleuca (Read and Moseby 1995, 
Read and Niejalke 1996, Paltridge 
1997). This concurs with the 
findings of a regional survey 
which concluded that Bilbies 
were more common in alluvial 
regions and drainage lines rather 
than sand plains and dunes 
(McKenzie and Youngson 1983), 
probably due to increased 
moisture and nutrient levels 
(Southgate 1990). Low sandy 
mounds around Melaleuca shrubs 
were apparently favoured burrow 
sites although several Bilby 
burrows were situated at the base 
of dunes or between Triodia 

hummocks. 

Mulgara burrow systems were 
located most consistently at site 
4B in a Triodia basedowii swale 
which was burnt in 1989. An 
active warren located 30m from a 
sand-dune and approximately 
150m from an older patch of 
unburnt spinifex in October 1995 
was apparently replaced with 
another 140m away in March 1996 
then usurped again by a warren 
between these two in November 
1996. Warrens had one to three 
main entrances (60mm diameter) 
to the burrow system with 
associated spoil heaps, one to six 
smaller entrances (50mm 
diameter) and one or two pop- 
holes, all within a 5m diameter. 
The Triodia formed tight clumps 
averaging 30cm in diameter at 
about 50% cover. These findings 
are consistent with some previous 
studies on Mulgara habitat which 
suggest a habitat preference for 
recently burnt spinifex of 20- 
80% cover (L. Baker, pers. comm.), 
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although Masters (1993) found 
that Mulgaras were more common 
on old spinifex, compared to 
recently burnt areas. 

Three marsupial moles have been 
recorded at Nifty since 1994; one as 
a roadkill, one disturbed during 
drilling operations, and one 
drowned in floodwaters from the 
Cyclone Kirsty rains in March 1996. 
All three were probably the 
recently described Northern 
Marsupial Mole (N. caurinus), 

although only one specimen was 
lodged with the Western Aus¬ 
tralian Museum. Notoryctes caurinus 
is believed to be parapatric with N. 
typhlops. Despite extensive searches 
for its distinctive tracks no further 
signs of this elusive fossorial 
mammal have been located near 
the Nifty mine. 

Amphibians 

Five species of frog inhabit the 
Nifty region despite the absence 
of permanent water bodies. 
Notaden nichollsi is clearly the 
most abundant and widespread 
frog species in the region (Table 2), 
as it is in the eastern Simpson 
Desert (Predavec and Dickman 
1993), and is one of the most 
common vertebrates at Nifty. 
Distinct age cohorts could not be 
detected from the SVL measure¬ 
ments of N. nichollsi, which 
ranged from 6 to 48 mm (Read 
and Niejalke 1996). There may be 
some form of commensualism 
between N. nichollsi and the 
undescribed species of Uperoleia 

which has affinities to Uperoleia 
aff. russelli, since these taxa, or 
closely related forms, are regularly 
excavated from the same burrows 
by Aboriginal women in the 

Tanami Desert (R. Paltridge pers 
comm.). Neobatrachus aquilonius 
and Cyclorana maini were mainly 
restricted to larger swamps. With 
the exception of a single specimen 
from a deep pond near site 1, 
Litoria rubella was restricted to the 
permanent water at Nifty camp 
and sewer ponds. 

Birds 

Ninety-one species of birds have 
been recorded from the area 
(Table 3). Zebra Finches were 
clearly the most abundant and 
widespread bird during the 
surveys and numbers peaked near 
the mine (Table 3), probably due 
to the permanent supply of water 
there. Galahs were also very 
abundant and concentrated 
around waterpoints and a 
favoured roost amongst 
Coolibahs at site 2. Other 
consistently widespread and 
abundant birds included Singing 
Honeyeaters, Grey-headed Honey- 
eaters, Pied Honeyeaters, Yellow- 
throated Miners, Budgerigars, 
Diamond Doves, Red-browed 
Pardalotes, White-winged Fairy- 
wrens, Variegated Fairy-wrens 
and Black-faced Woodswallows. 
Crimson Chats were abundant in 
most surveys but were rare in 
October 1995. Black and Brown 
Honeyeaters were common in the 
October and November surveys, 
whilst White-fronted Honey¬ 
eaters were only abundant in the 
March 1996 survey. The diversity 
of raptors at Nifty is notable with 
12 species recorded, yet the 
Nankeen Kestrel was the only 
regularly recorded species. 

Both Grey and Peregrine Falcons 
are rare and possibly threatened 
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through much of their ranges 
and Wedge-tailed Eagles and 
Rufous-crowned Emu-wrens are 
regionally uncommon (Start and 
Fuller 1983). The Bush Stone- 
curlew and Australian Bustard 
have declined historically and are 
recognised as being of national 
conservation significance 
(Garnett 1992) 

Mining Impacts 

House mice (Mus musculus) were 
common on the rehabilitating 
waste dumps despite being rare at 
other sites. Apparently M. musculus 

did not outcompete P. 
hermannsburgensis which was as 
common on the rehabilitation sites 
as control sites. Mus musculus 
predation has been linked with 
reductions in small skink numbers 
elsewhere (Newman 1994), and may 
have been responsible for the slow 
colonisation of rehabilitation sites 
by skinks. Several other species 
such as Sminthopsis youngsoni, 

Varanus brevicauda and Ctejxotus 

quattuordecimlineatus were also 
trapped more frequently at 
rehabilitated sites and hence may 
be favoured by the conditions 
there. Gould’s Goannas were 
regularly recorded in the Nifty 
camp and three Ctenophorus 

nuchalis were observed in close 
proximity to the mine, while none 
were found in undisturbed 
habitats in the region. Bradshaw 
(1981) also recorded a population of 
C. nuchalis at Shark Bay which was 
restricted to a disturbed, man-made 
environment and replaced by 
congeners in undisturbed habitats. 

A suite of species including 
Magpie-larks, White-backed 
Swallows, Fairy Martins, Zebra 

Finches, Diamond Doves and 
Budgerigars were more common 
near mine and camp waterbodies 
than at control sites (Table 3) and 
hence have probably benefited 
from the project-related water 
supplies. Richard's Pipits 
benefited from the open spaces 
on the waste-rock dumps. By 
contrast, Horsfield’s Bronze 
Cuckoo and songlarks were 
recorded in low numbers at 
control sites but not near the 
mine. Low population sizes 
preclude verification of whether 
these species avoided disturbed 
regions or whether their 
distribution was a stochastic 
artefact of low densities. 

Twenty-six waterfowl species 
have now been recorded at Nifty. 
Waterfowl activity was centred 
upon the artificial Lake Nifty, the 
Nifty camp sewer ponds and the 
desalination plant water ponds. 
Grey Teal have bred on Lake 
Nifty (Read Moseby 1995). 
Migratory waders, presumably 
moving across Australia en route 

from the south-east Australian 
coastline to the Broome region, 
and large flocks of granivorous 
finches, parrots and pigeons, also 
utilise water bodies in the Nifty 
region. A total of 30 bird deaths 
associated with utilisation of the 
toxic pregnant liquor ponds were 
recorded from November 1994 
until March 1997. Clean water 
bodies are valuable in minimising 
the likelihood of serious avifauna 
problems associated with birds 
drinking or alighting upon toxic 
water bodies (pers. obs.). 

Of the 574 N. nichollsi inspected 
following 265mm of rainfall 
associated from Cyclone Kirsty in 
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March 1996, 29 (5.1%) abnor¬ 
malities were detected. Sample 
sizes for the other frog species 
were not sufficient to calculate 
meaningful abnormality fre¬ 
quencies although these pre¬ 
liminary data suggest similar 
rates amongst other species (Read 
and Niejalke 1996). None of the 
48 N. nichollsi collected from the 
rehabilitation sites or pools in the 
immediate vicinity of the mine 
exhibited any visible skeletal 
abnormalities. Most (21) of the 
abnormalities recorded were 
shortening, hooking or 
bifurcation of the distal elements 
of a single digit and recurring 
abnormalities on the right foot or 
left hand may indicate a genetic 
aberration, rather than a 
deformity caused by environ¬ 
mental insults. 

DISCUSSION 

The Nifty area supports a reptile 
assemblage which rivals the 
world's most diverse described 
reptile assemblages (Pianka 1986), 
along with a diverse assemblage of 
mammals and birds which 
include several rare and threat¬ 
ened species. The persistence of 
such a diverse fauna assemblage is 
probably at least partly 
attributable to the paucity of 
exotic mammals, particularly 
rabbits, and the absence of 
pastoral influences in the region. 

The decline and extinction of 
many Australian medium-sized 
mammals has also been partially 
attributed to changes in the 
burning regimes of desert regions 
(Morton 1990). Traditional owners 
used patch burning techniques to 

flush game and promote new 
vegetation growth. These practises 
resulted in a mosaic of vegetation 
patches of varying sizes and ages. 
Such a mosaic increased diversity 
of plants and animal assemblages 
and enabled some animals to 
move and take advantage of 
resources as they became suc- 
cessionally available within a 
burnt area (Masters 1993; 1996, 
James 1994). However, since 
Aboriginal displacement, many 
spinifex deserts have reverted 
largely to more uniform regions 
of similar age and successional 
stage which are not suitable for 
several species and prone to large 
scale, destructive bushfires. The 
vegetation cover at Nifty exceeds 
35% cover in many localities, 
which is denser than optimum 
Bilby habitat (Paltridge 1997) and 
fire also promotes growth of 
important Bilby food plants 
(Southgate 1990). Fire manage¬ 
ment, based upon traditional 
patch burning, in conjunction 
with CALM scientists is being 
implemented to increase the 
productivity of the spinifex and 
improve the local habitats for 
threatened mammal species, 
particularly Mulgaras and Bilbies. 

Further survey work should 
reveal an even richer herpeto- 
fauna and avifauna than reported 
here. Two small skinks, Morethia 
ruficauda and Lerista vermicularis 
which have been recorded nearby 
at Telfer (Hart, Simpson and 
Associates 1991) also potentially 
inhabit the Nifty region. The 
fossorial lizard guild at Nifty is 
particularly interesting. Sym- 
patric trapping of Lcrista ips, L. 
bipes and L. xanthura along with 
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Eremiascincus. fasciolatus at site 3D 
provides an opportunity to test 
the thesis of Henie (1989) that 
fossorial guilds of reptiles are only 
stable if all species are 
morphologically and ecologically 
well separated. 

Grey Falcons are a rare and 
threatened species nationally 
(Garnett 1992) and were not 
recorded on a series of bird 
surveys of the Great Sandy Desert 
(Start and Fuller 1983). Hence the 
Nifty record of an injured 
individual which was sent to 
Perth for rehabilitation is 
particularly significant. The 
Wedge-tailed Eagle record is 
locally significant since this 
species has become rare in the 
region, presumably due to the 
decline in medium-sized prey 
species (Storr 1981). The persistence 
of Wedge-tailed Eagles in the 
region may therefore be depend¬ 
ent on the maintenance of the 
Bilby and populations of other 
medium-sized mammals. 

Frog abnormality rates recorded 
from remote control sites in the 
Nifty region were higher than 
that recorded from undisturbed 
sites elsewhere in the Australian 
arid zone (Tyler 1989, Read & 
Tyler 1990, Read &. Tyler 1994) but 
lower than from an undisturbed 
locality in Western Australia 
(Roberts 1985). Since higher levels 
were detected at remote sites than 
sites in the immediate vicinity of 
mining operations, these data 
suggest that the mining operation 
has not had a deleterious impact 
on local frog communities. The 
1996 survey therefore provides a 
useful baseline for studies 
measuring the extent and degree 

of any future impacts of NCO on 
the local frog populations. 

In conclusion, the Nifty region 
supports a diverse faunal com¬ 
munity including several taxa of 
conservation and scientific 
interest. Potential deleterious 
impacts of the mine and 
processing plant, including land 
disturbance and contamination, 
mortality of avifauna attracted to 
toxic ponds and increases in feral 
animals attracted to food and 
shelter resources, appear to be well 
managed to date, with negligible 
pervasive impacts on the 
regional environment. Con¬ 
tinued advances in rehabilitation 
techniques, persistent dump 
maintenance, feral animal control 
programmes and deterrence of 
waterfowl from toxic waterbodies 
should ensure that impacts to the 
local wildlife is minimal through 
the life of the mine. Indeed, 
collection of monitoring and 
research data on plant and 
animal responses to mining, 
rehabilitation and seasonal 
conditions, along with a proactive 
controlled patch-burning policy, 
could enhance both the scientific 
knowledge and ecosystem 
functioning of this remote and 
poorly studied region. 
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